In vivo 31P-NMR studies of myocardial high energy phosphate metabolism during anoxia and recovery.
31P NMR spectra of heart in-situ in live guinea pigs were obtained continuously in 20.5 s time blocks during 3 min of anoxia, during subsequent reoxygenation and, in separate animals, during terminal anoxia. Reversible anoxia resulted in rapid degradation of phosphocreatine (t 1/2 = 54.5 +/- 2.5 s) which recovered fully during reoxygenation. Heart Pi increased during anoxia and returned to basal levels after oxygen was restored. During 3 min of anoxia, no significant changes in ATP levels or pH were detected. The results demonstrate that it is feasible to measure rapid fluxes of high energy phosphates by 31P NMR in intact animals during and after anoxic stress to the myocardium.